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A 27-year-old gravida 2 para 1 woman, at 23 weeks of gestation,
was referred to Akdeniz University Perinatology Department for
evaluation of fetal ascites.
Grayscale ultrasonography revealed enlarged and hyperechoic
lungs, and dilated and prominent trachea that extended to the
subglottic level, compressed heart and low cardiothoracic circum-
ference ratio, inverted diaphragmatic convexity, ascites, and skin
edema with polyhydramnios (Figures 1 and 2). According to these
ﬁndings, congenital high airway obstruction syndrome (CHAOS)
due to laryngeal atresiawas considered as the diagnosis. The couple
was informed about ex utero intrapartum treatment (EXIT) and the
relatively poor prognosis of the syndrome. Finally, pregnancy
termination was chosen.
Fetal autopsy revealed laryngeal atresia, intact esophagus
without ﬁstula, ventricular septal defect and hypoplastic right
kidney. The lungs were bilaterally enlarged. The right and left
lungs were bilobulated and trilobulated, respectively (Figures 3
and 4). The length of the right bronchus from the carina to its
ﬁrst branch was longer than the left side. The situs of other organs
was normal. Finally, amniocentesis revealed a normal male kar-
yotype (46,XY).
With today’s high resolution ultrasound probes, it is straight-
forward to detect the major features of CHAOS. However, the po-
tential higher failure rate in EXIT procedure of a fetus with a lower
level obstruction ascribes further importance to recognizing CHAOS* Corresponding author. Akdeniz University Medical Faculty, Obstetrics and
Gynecology Department, 07059, Antalya, Turkey.
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we were able to detect the level by ultrasonography alone. This
gave us the opportunity to inform the couple about the EXIT pro-
cedure and emergency intrapartum tracheostomy. However, the
couple chose termination of pregnancy.
During the embryonic period (3e7 weeks gestation), trache-
alebronchial tubules are formed from the pulmonary divertic-
ulum that forms at the medial trachealelaryngeal sulcus in the
ventral wall of the foregut [1]. There are no prominent candidate
genes or mouse models for laryngeal atresia to date [2]. However,
in mice, normal pulmonary lobulation and situs are determined
by genes (Gli-2, Lfty-1, Gdf-1) regulating lung development and
left-right asymmetry [2,3]. In humans, coexistence of laryngeal
atresia and abnormal pulmonary lobulation was reported in
three cases. All of these cases had a bilobular right lung, whereas
two cases had bilobular and one had unilobular left lungs [4e6].
In addition, the authors did not report any information withFigure 1. Sonographic view of enlarged, hyperechogenic lungs, small heart, inverted
diaphragm and ascites. A ¼ ascites; H ¼ heart; L ¼ lungs; arrowheads ¼ diaphragm.
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Figure 2. Sonographic view of dilated trachea (black arrow) and a sharp border (white
arrow) between it and the occluded larynx.
Figure 3. Note the bilobulated right lung and trilobulated left lung (anterior view).
Figure 4. Note the bilobulated right lung and trilobulated left lung (posterior view,
stilet in esophagus).
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sides, which is one of the characteristics of abnormal pulmonary
situs.
The potential importance of pulmonary abnormal situs has been
reported. Some of the similar pulmonary ﬁndings of our case (2
lobes in the right lung and 3 lobes in the left lung without other
evidence of heterotaxy) were disclosed in a postmortem exami-
nation of a patient with achondroplasiaehypochondroplasia com-
plex [7]. Abnormal primary pulmonary phenotype associated withFGFR3-opathies was suggested as the cause for the poorer than
expected respiratory status.
To the best of our knowledge, apart from abnormal pulmonary
lobulation, this is the ﬁrst case reporting coexistence of abnormal
pulmonary situs and laryngeal atresia. Further studies should be
conducted to reveal the genetic basis and clinical importance of
abnormal pulmonary situs and its association with CHAOS and any
other abnormality.
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